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Reflectance Bands 1-19, 26 (VIS, NIR and SWIR) ) i
>_ | | '

By Ascending Band Number CCCLCLECLCELCLLLKK Radiances 3>233>2>>>32>5> <cc<ccccccc<<GaNS>55555553225>
. } See Note 1 See Note 1 See Note 2 See Note 2 .

Band No. 'Center Pixel Size (m) FWHM Ltyp_spec Lmax_spec Lsat{(DN=4096) DNO@Ltyp . NEdL NEdL SNA@Ltyp = Target Gain® Rl
Wavelength Bandwidth {nm) {W/(m2-sr-um) W/(m2-sr-um) W/(m2-sr-um) _ per Target Gain® |W/(m2-sr-um) |(%of Ltyp) |Ltyp/NEdL DN*(m2-sr-umf/W  Maasured Gain
i(specified) {specilied) {specilied) (DN=3506.4) e - {specitied) | - {PL3095-NQ6314)

1 ! 645 250 50.0 21.8 685 792 112.7 0.1690 0.78% 129.0 517 8D
2I 858 250 35.0 24.7 285 330 307.0 0.1230 0.50% 200.8 12 43; ™D
31 469! §00 20.0 35.3 593 666 210.8 0.1450| = 0.41% 2434 5.97 8D
43 555 500 20.0 29.0 518 599 198.3 0.1270 0.44% 228.3 6.84 TBD
5 1 1240 500 20.0 5.4 10 ~ _t27) 173.9 0.0730  1.35% 74.0 32.20, TBD
6 1640 500 24.6 7.3 70 a1 369.4 0.0270]  0.37% 270.4 50.60 TBD
7 2130 500 50.0 1.0 22 25 161.0 0.0090 0.90% (AR 160.99 TBD
8 412] 1000 15.0 44.9 175 202 908.7 0.0510 0.11% 880.4 20.24 TBD
9 : 443 \OOOI 10.0 41.9 133 154 1115.8 0.0500f 0.12% 838.0 26.63 TBO
10 488 1000 10.0 3z 101 ) 7 1125.7 0.0400 0.12% 802.5 35.07 180
11] 531 1000 10.0 27.9 82 95 12051 0.0370 0.13%| 754.1 43.19 TBD
12 551! 1000 10.0 21.0 64 74f 1162.2 0.0280 0.13% 750.0 55.34 T80
13 6671000 w/TDI 10.0 9.5 32] 37 1051.5 0.0104 . 0Mm% 9135 110.68 TBD
14 678[1000 w/TDY 10.0 8.7 31 . 36 894.0 0.0080 0.09% 1087.5 114.25 80
1 5' 748 1000 10.0 10.2 26 30 1389.5 0.0170| 0% 600.0 136.22 8D
16 869[ 1000 15.0 6.2 16 19 1372.5 0.0120 0.19% 516.7 221.36 T80
17) QOSl 1000 30.0 10.0 185 214 191.4 0.0600 0.60% 166.7 19.14 TBD
1 8} 93(:]| 1000 50.0 3.6 256 296 49.8 0.0630 1.75% §7.1 13.84 8O
1 9; 940‘i 1000 15.0 15.0 189 219 281.1 0.0600 0.40% 250.0 18.74v ™80
2 6{‘ 1 375§ 1000 30.0 6.0 90 104 236.1 0.0400 0.67% 150.0 39.35 .. TBDb
: i B
| | ccccccccc<ccc<<| Reflactances |>>»>>5>>52>3555) <<<<<<<<<<<<<‘<<vi_éloud Radiancess>»>»»»»2253353>>
i See Note 3 See Note 4 See Note 4 See Note 4 . ) See Note 5 ;

Band No."Centet iBand Ave. Rellgctance @Lltyp | Reflectance@bLmax_ | Reflectance@Lsat NEJBRF*cos(theta_ev)/BRF cos(thgta_ev) Leloud_spec LctoudiLtyp Lcloud/Lsat
fWavelengm Solar krandiance “={pi*Llyp/Esun)’ |"=z[pi*Ltyp/Esun]’ |*="[pi‘Ltyp/Esun] |° =BRF'COS(theta_sev)'(NEdL/Liyp)’ W/(m2-sr-um) {specitied) :(specmea)
}(specllied) W/(m2-um) o B . o )

1] 645 1599.947 0.0428 1.3450| _ 1.5555 3.32E-04] 457 21 0.58
21 8581 987.068 0.0786 0.9071 1.0490 3.91E-04 293 12y 0.89
3 469 2014.191 0.0551 0.9249 _1.0696 2.26E-04 570; 16 0.83
4 555 1857.836 0.0490 0.8759 _ 1,0130 2.15€-04 559 19 0.93
5 1240 474.631 0.0357 0.7281 0.8420) _ 4.83E-04 138 26 1.08
6 [ 1640 246.000 0.0932 0.8939 1.0338 3.45E-04 68 9. 0.84
71 2130 246.000 0.0128 0.2810 . 0.3249 1.15E-04 27 27, 1.06
8 ! 412 1705.351 0.0827 0.3224 . _0.3728 9.40E-05 573 13, 2.83
9} 443 1863.523 0.0706 0.2242 0.2593| 8.43E-05 585 14, 3.80
1 0; 488 1918.392 0.0526 0.1654 0.1913 6.55E€-05 539 V7 4.61
1 1: 531 1885.393: 0.0465 0.1366 0.1580 6.17E-05 538 19: 5.67
1 2i 551 1870.995 0.0353 0.107s8 - 0.1243 4.70€-05 528 25 7.3
13 667 1549.518 0.0193 0.0649 .. 0.0750 . 2.11E-05 471| 50 12.73
14, 678 1505.705 0.0182 0.0647, 0.0748 1.67€-05! a40| 51 1227
1 5} 748 1274.955 0.0251 0.0641 0.0741] 4.19E-05 373{ 37, 12.41
16; 869 969.652 0.0201 0.0518| _ 0.0599 - 3.89E-05 286! 46; 15.46
17] 905 897,366, 0.0350 0.6477) o 2.10E-04; 252[ 25 1.18
18! 936 814.279 0.0139 0.9877{ . . 2.43E-04 267 74, 0.90,
1 9] 940 812.947 0.0580 0.7304 o B 2.32E-04 244 16° 1.2
26! 1375 365.581 0.0516 0.7734 3.44E.04 13 19; 1.09




Refiectance Bands 1-19, 26 (VIS, NIR and SWI@ i
| ! ?
By Ascending Wavelengﬂ‘ CECCCELLLCLEKLCLCKC Radiances SHFIBRRFIIIII>S <ccc<cccc<<<<QAING>35335533535>
L L See Note 1 See Note 1 See Note 2 See Note 2
Band No. Genter | Pixel Size (m) FWHM Ltyp_spec Lmax_spec Lsatl{DN=4096) DN@Lyp NEAL NEd. SNA@Ltyp = Target Gain® A
‘Wavelength ’ Bandwidth {(nm) [W/(m2-sr-um) Wi{m2-sr-um) W/{m2-sr-um) per Target Gain®  |W/(m2-sr-um)  [{%of Ltyp} [Liyp/NEdL ON*(m2-sr-um)/W - Measured Gain
|(spacified) {specified) (specified) (DN=3506.4) : . B (specified) -(PL3095-N06314)
Bi 41 2| 1000 15.0 44.9 175) ~ 202 908.7 0.0510 0.11% 880.4 20.24 TBD
9 443] 1000 10.0 41.9 133 154 1115.8 0.0500| 0.12% 838.0 26.63 T8O
3& 469 500 20.0 35.3 593 686 210.8 0.1450 0.41% 243.4 5.97. TBD
10 488| 1000 10.0 3z 101 o1z 1125.7 0.0400 0.12% 802.5 35.07: T80
11 531 1000 10.0 27.9 82 95 1205.1 0.0370 0.13% 7541 43.19 )
12 551' 1000 10.0 21.0 64 74 1162.2 0.0280 0.13% 750.0 55.34: TBD
4‘ 5 551 500 20.0 29.0 518 599 198.3] 0.1270 . 0.44% 228.3 6.84 TBD
1 645 250 50.0 218 685 ) 792 1127 0.1690 0.78% 129.0 517 TBD
13} 6671000 w/TDI 10.0 9.5 32 37 1051.5 0.0104 0.11% 913.5 110.68 180
14! 6781000 w/TDI 10.0 8.7 31 38 994.0 0.0080 0.09% 1087.5 114.25 8D
1 5} 74 81 1000 10.0 10.2 26 30 1389.5 0.0170 0.17% 600.0 136.22, TBD
2 ‘ 858 250 35.0 24.7 285 ) 330 307.0 0.1230 0.50% 200.8 12.43. T8BD
161 869, 1000 15.0 6.2 16 ) 19 1372.5 0.0120 0.19% 516.7 221.36, TBD
1 75 905| 1000 30.0 10.0 185 214 191.4 0.0600 0.60% 166.7 19 14 18D
18 936 1000 50.0 3.6 256 . 298] 498 0.0630|  1.75% 57.1 13.84] T8O
19 940{ 1000 15.0 15.0 189 219 281.1 0.0600 0.40% 250.0 18.74' TBO
5 1240, 500 20.0 5.4 110 27| 1739 0.0730( 1.35% 74.0 32.20" TBD
26! 137 5! 1000 30.0 6.0 90 104 236.1 0.0400 0.67% 150.0 39.35! T8D
61 1 640[ 500 24.6 7.3 70 81 389.4 0.0270 0.37% 270.4 50.60, 8D
7 2130! 500i 50.0 1.0 22 25 161.0 0.0090 0.90% 111 160.99° _TBD]
} { <ccccecccccc<<<| Reflectances [>5>>55>>3>333>55> <<<<<<<<<<<<<<<Ycloud Radiances>>>>55>>>»>>3>>>
!Sae Note 3 See Note 4 See Note 4 Ses Ngip 4 i ' o . See Note 5
Band No. !canl.r ‘,Band Ave. Reflectance @Ltyp |Refiectance@Lmax |Rellectance@L.sat NEJBAF“cos(theta_ev)/BRF*cos(that3_ev}) Letoud_spec lLc:loud/uyp chIoua/Lsal
‘anolcnglh Solar Irrandiance "z[pi*Ltyp/Esun]}® |=z[pi‘Lmax/Esun]" |"=[pi‘Lsat/Esun]® |* =BRF-COS(theta_ev)'(NEdLLtyp)" W{{m2-sr-um} {specitied) {specitied)
[(specitisd) ‘Wl(mz-um) o I
a} 1 21 1705.351 0.0827 0.3224 0.3728 9.40E-05 573 13 2.83
9‘; 4 43, 1863.523 0.0706 0.2242 0.2693 8.43E-05 585 14, 3.80
3! 469 2014.191 0.0551 0.9249 1.0696 2.26E-04 570 16; 0.83
10 4881 1918.392 0.0526 0.1654 01913 6.55E-05 539 17, 461
1| 531 1885.393 0.0465 0.1366 ~ 0.1580 6.17E-05 538 19 5.67
12 55 1] 1870.995 0.0353 0.1075 0.1243 4.70E-05 528 25 7.13
4: 555] 1857.836 0.0490 0.8759 1.0130 2.15E-04 559 19 0.93
w 64 5‘ 1599.947 0.0428 1.3450 1.5555 3.32E-04 457, 21 0.58
13 667‘ 1549.518 0.0193 0.0649 0.0750 2.11E-05 47 50 12.73
uj 678 1505.705 0.0182 0.0647 0.0748 1.67E-05 440 51 12.27
15§ 748: 1274.955 0.0251 0.0641 0.0741 4.19E-05 373 37! 12.41
2{ 858] 987.068 0.0786 0.9071 1.0490 3.91€-04 293 125 0.89
18| 8691' 969.652 0.0201 0.0518 0.0599 3.89E-05 286 46, 15.46
17 905| 897.366 0.0350 0.6477 0.7490 2.10E-04 252 25; 1.48
\a[ 938! 814.279 0.0139 0.9077 1.1422 2.43E-04 267 /4; 090
19! 940 B12.947 0.0560 0.7304 0.8447 2.32€-04 244 \si 192
5 1240 474.631 0.0357 0.7281 0.8420 4.83E-04 138 26 1.08
261 1375 365.581 0.0516 0.7734 0.8944 3.44E-04 113 19, 1.09
a; 1640 246.000 0.0932 0.8939 1.0338| 3.45E-04| 68 9 0.84
71 2130 246.000 0.0128 0.2810 0.3249 1.15E-04 27 27 1.06




VIS_NIR_SWIR Notes

!

VIS_NIR_SWIR Notes |
| |
!

i | - U . S
Note 1: Ltyp and Lmax_spec aTre values taken directly from the GSFC Specification for the MODIS, page 3-11.

Note 2: Target Gain is set via:i
|

i

I'Target Gain =1 (4096-200)/(11.1'Lmax_spec)

Note 3: Band éveraged, Top of the Atmosphere (TOA), solar irradiance (Esun) values (W/(m2-um)) taken from Wehrli, 1984 @ 1AU
| | | ?

Note 4: Wavelength Radiances (W/m2-sr-um) converted to Reflectance values (BRF) @1 AU via:

EReflectance (B'RF)= pi'L[W/(m2'sr*um)]/Esun[W/(m2*um)] @1 AU = rho*cos(theta_ev)
|

Note 5: NEdBRF @ Ityp computed from:
I

|

iNEdL_spec/Ltyp_spec = NEdBRF/BRF@Ltyp

Page 1



Band No.

20
21
22
23
24
25
27
28
29
30
31
32
33
34
35
36

31 Hi

32 Hi

8and No.

20
21
22
23
24
25
27
28
29
30
k2l
32
33
34
35
36
31 Hi
32 Hi

Thermal Bands 20

|

Wavelength Units (um)

|

iCenter Bandwidth

;Wavelength (nm) [(specified)

;(specitied)
PV| 3750
PV 3959
PV, 3959
PV| 4050
PV 4465
PV 4515
PV 6715
PVi 7325
PV 8550
PVl 9730
PC 11030
PC 12020
PC. 13335
PC! 13635
PC; 13936
PC; 14235
PC, 1103%
PC! 12030

Wavenumber Units (cm-1)

|
|

INote 4 Note 5
.Band Center (cm-1)|Bandwidih
I(specified) (specified)

ij 2666.67

PV 25625.89

Pvi 2525.89

PV 2469.14

PV 2239.64

PV, 2214.84

PVi 1489.20!

PV, 1365.19

PV 1169.59;

PV, 1027.75

PC| 906.62

PC! 831.95

PC! 749.91

PC| 733.41

PC, 717.62!

PC, 702.49

PC. 906.62

PC! 831.26

{nm}

180
59.4
59.4
60.8

65
67

360

300

300

300

500

500

300

300

300

300

500

500

{em-1)

128.07
37.90
37.90
37.07
32.61
32.87
79.90
55.94
41.05
31.70
41,12
34.62
16.87
16.14
15.45
14.81
41.12
34.56

-25, 27-36 (MWIR, a:Fd LWIR)
1 |

i
x

Note 1

Note 1

<cccecccacccccecccccc<<<<Radiances>>555555355>5553555555555>

Note 2

Note 3

<<ccccccccsccccc<<< TeMPeEratures»>»>>>»»>>>>>>>>>>>>»>

Note: Percentage differences between the target gains and the actual gains are expected. Gains for most PC bands are expected to be lawer than targe

values.

Note 3
Liyp Lmax_spec Lmax_set Lsat_per_target_gain |[Ttyp (K) 1 Tmax_spec iTmax_set (K) stal_per_target,gain
W/(m2-sr-um) W/(m2-sr-um) W/(m2-sr-um) W/(m2-sr-um) per Lmax_spec | iDN=4096
(specified) (specified) (>315K) _ |{target) (specified) (specitied) {>315K) i(target)
0.45 1.7 1,711 1.88 _300 335 335‘; 337.81
2.38 86.00 85.45 93.99 335 500 500] 506.64
0.67 1.89 1.89 2.08 300 328 328 330.85
0.79 2.16 _ 2.16 2.38 300 328 328 330.91
0.17 0.34 o242 2.66 ..250 264 315; 317.96
0.59 0.88 . 2.87 2.82 275 285 315] 318.00
1.16 3.21 R RA . 10.68 . 240 271 315 319.47
2.18 4.46 11.08| 1219 . 250 275 315, 319.90
9.58 14,54 .. 14.55) _ 16.01 300 324 324E 330.13
_ 3.69 6.34 - 12.61 13.87 250 275 315 321.48
9.55 13.25 13.26 14.58 300 324 324, 331.70
8.94 12.10 12.10 13.31 300 324 324! 332.37
4.52 6.56 9.50 - 10.45 260 285 315! 323.72
3.76 5.02 9.19 10.11 250 268 315! 323.90
3.1 4.42 8.88 9.77 240 261| 315% 324.04
2.08 2.96 8.58 9.44 220 238 315 324.20
29.08! 29.08 . _. 28.09 32.00 400 400 4001 411.53
25,07%7 25.07T 25.03 27.53 400 4003 400’ 412.47
|
[<<<<<<<<<<<<<<<<<<<<<«<<Radlances»>>>>>>>>>>>>>>>>>>>>>>>> <<<<<<<<<<<<<<<<<<<Tem‘peratures»>>>>>>>>>>>>>>>>>
Note 6 iNote 6 Note 6 Note 6 o | _
Liyp Lmax_spec Lmax_set Lsat_per_target_gain [Ttyp (K) Tmax_spec I Tmax_set (K) | Tsat_per_target_gain
W/(m2*sr'em-1) |W/(m2*sricm-1) [W/(m2'sriem-1) (W/(m2°sr*cm-1) . per Lmax_spec |ON=4096
(specified) (specified) (>315K) _ . i(target) (specitied) (specified) (>315K) j(largel)
0.000633 0.002405 0.002398 0.002638 300 335 335] 337.81
0.003730 0.134794 0.133928 0.147321 335 500, 500: 506.64
0.001050 0.002962 0.002960 0.003256 300 328 328, 330.85
0.001296 0.003543 0.003546 0.003901 300 328 328 330.91
0.000339 0.000678 0.004829 0.005311 . 250 264 315, 317.96
0.001203 0.001794 0.005230 0.005753 275 285 315: 318.00
0.005231 0.014474 0.043774) 0.048151 240 271 315! 319.47
0.011697 0.023930 0.059471 0.065418 250 275 315{ 319.90
0.070032 0.106291 0.106374 0.117011 300 3241 324, 330.13
0.034934 0.060023 0.119368 0.131304 250 275! 315 321.48
0.116186 0.161201 0.161274 0.177402 300 324 324 331.70
0.129165 0.174821 0.174864 0.192350 300 324 324 332.37
0.080376 0.116651 0.168953 0.185848 260 285 315! 323.72
0.069903 0.093328 0.170865 0.187952 250 268I 315, 323.90
0.060391 0.085829 0.172505 - 0.189755 240 261I 315; 324.04
0.042148 0.059980 0.173888 0.191276 220 238 315‘ 324.20
0.353790 0.353790 0.353943 0.389338 400 400‘ 400, 411.53
0.362815 0.362815 0.362257 0.398482 400 400‘ 400} 412.47




|
Wavelength Units (um)
Band No. ENEdL NEdL NEJT (K)
W/(m2-sr-um)  [(%of Ltyp) ]‘
| (specitied) (specified) |
20, 0.000957 0.21% 0.05
21 0.015000 0.63% 2.00
22; 0.001900 0.28% 0.07
23] 0.002170 0.27% 0.07
24, 0.002180 1.28% 0.25
25, 0.006200 1.05% 0.25
27, 0.010800 0.93% 0.25
28 0.017200 0.79% 0.28
29| 0.008990 0.09% 0.05
30 0.021900 0.59% 0.25
31 0.007010 0.07% 0.05
32| 0.006060 0.07% 0.05
33 0.018300 0.40% 0.25
34, 0.016100 0.43% 0.25
35! 0.014100 0.45% 0.25
36| 0.015400 0.74% 0.35
31 Hi L 0.247000 0.85% 1.00
32 Hi 3 0.198000 0.79% 1.00
|
N 1
Wavenumber Units (cm-1)
[Note 6 ' |
BandNo.  :NEdL NEdL NEAT (K}
[WI(m2-sriem-1) |(%of Ltyp)
|{specitied) (specified)
201 1.35E-06 0.21% 0.05
21 2.35€-05 0.63% 2.00
22 2.98E-06 0.28% 0.07
23 3.56E.06 0.27% 0.07
24! 4.35E-06 1.28% 0.25
25 1.26€-05| 1.05%| 0.25
27) 4.87E-05 0.93% 0.25
28! 9.23E-05 0.79% 0.28
29| 6.57€-05 0.09% 0.05
30| 2.07E-04 0.59% 0.25
31 8.53E-05 0.07% 0.05
32! 8.76E-05 0.07%! 0.05
33| 3.25E-04 0.40% 0.25
34, 2.99E-04 0.43% 0.25
H 2.74E-04 0.45% 0.25
36 3.12E-04 0.74% 0.35
31 Hi i 3.01E-03 0.85% 1.00
32 Hi 2.87E-03 0.79% 1.00

SNR@Ltyp =
Ltyp/NEdL
(specified)

1

1
1

SNR@Ltyp =
Ltyp/NEdL
(specitied)

1

1
1

¢ : .

ote: Percentage differences between the target gains and the actual qains are expected. Gains for most PC bands are expecled

Thermal Bands 20-25, 27-36 (MWIR, and L

470.2
158.7
352.6
364.1
78.0
95.2

107.4],

126.7
065.6
168.5
362.3
475.2
247.0
233.5
220.6
135.1
17.7
126.6

470.2
1568.7
352.6
364.1

78.0

95.2
107.4
126.7
065.6
168.5
362.3
475.2
247.0
233.5
220.6
136.1
117.7
126.6

WIR) - conti

NEdL
W/(m2-sr-um)
(measured)

NEdL R
W/(m2-sr-um)
(measured)
~ TBD
8D
8D
TBD
TBD
TBD
T8D
T8D
TBD
TBD
TBD
8D
TBD
TBD
TBD
~T8D
. TBD

TBD

)ued

SNR@Lyp =
Ltyp/NEdL
(measured)

SNR@LItyp =
Ltyp/NEdL
(measured)

Note 3
Yarget Gain®
DN*{(m2-sr-um)/W

PFM Measured Gain
(PL3095-N0O6314)

<cccce<<<<<<<<GaINS>555555355555>

2076.71 TBD
41.45 )
1875.48 18D
1638.10 TBO
1462.36 TBD
1380.49 T8O
364.84 T8D
319,55 TBD
243.40 TBD

~ 280.91 TBD
267,19 TBD
202.64 T8O
372.77 8D
385,37 TBD
_398.69 TBD
412.74 T8O
121.74 TBO
141,50 TBD

Note 3
Target Gain® a
DNA(M2 st cm-1)/W

PFM Measured Gain
(PL3095-N06314)

ccccce<ccce<<<@aINS>>>55>33>55555>

1476772.31 T80
26445.66 TBD
1196581.08 TBD
. 998687.71 8D
733516.94 TBD
677201.98 TBD
80911.47 T8O
59555.68 8D
33295.88 TBD
29671.51 TBD
21961.46 TBD
20254.73 TBD
20963.33 TBD
20728.71 TBO
20531.70 T8O
20368.42 TBD
10006.74 TBD
9777.10 TBD

fo_be lower than target values,




MWIR_LWIR Notes

MWIR_ LWIR Notes
!

Note 1: Ltyp and Lmax_spec are values taken directly from t
|

|

Note 2: LmaX_:set are radiances values used to set the thefmal baﬁ

,. i
Note 3: Target gain is set

|
|
ITarget Ga

i

Note 4: Spectrél Band Center (cm-1) determined from specifiediCénter Wavelength (nm) via:
|

Note 5: Bandwidths (cm-1)

1

’Where:

Note 6: Wave Number Radiances (W/(m2*sr*cm-1) are converted to WaVeIength Radiances

L_nu [W/(

Where:

f
Spectral Band

|

!

via:i

in = (4096-200)/(1.1*Lmax_set)

1

1
i

m2*sr'cm-1

|

BW = specified bandwidth
! 4

)]

Center (cm-1) = 10,000,000/CW(nm)
are determined from specified Bandwidths (nrh) via:

BW(cm-1) =1l0,000,000/[1/(CW-BW/2)~1/,(CV\7/iBWWZ:é']

CW = specifie? center wavelength (nm)

(nm)

CW = specified center wavelength (nm)

:cw = specified center wavelength (cbm-1)

1

|
|

%_|ambda[W/(mz*é'E;Eiﬁ)']‘cw nm)/(1000*cbw

he GSFC Specification for the MODIS, page 3-

via:

(cm-1))

i

‘12.

d'gain's. Itis equal to the Iéfger of Lméx_spec or 315K

|
i
|
1
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